Rational formulation development and in vitro assessment of SMEDDS for oral delivery of poorly water soluble drugs.
The aims of this study were to formulate a self-microemulsifying drug delivery system (SMEDDS) by a rational formulation approach using mixture experimental design and to derive general concepts that make the development of such systems more feasible. Various types of oils and surfactants were systematically combined and the phase behaviour upon dilution with simulated gastric fluid examined by construction of phase diagrams. The systems solubilising the highest amount of simulated gastric fluid in the continuous microemulsion area were selected for investigation and optimisation of drug solubility. Simvastatin was added as a poorly water-soluble, lipophilic model drug. Two different mixture experimental designs using D-optimal design were set up and used to investigate the solubility of simvastatin in the SMEDDS before and after dilution with simulated gastric fluid respectively. The solubility in each mixture region was analysed by fitting quadratic models using partial least squares analysis. The established models revealed the influence of mixture components on phase behaviour and drug solubility and gave the rationale for formulation optimisation. This study demonstrated that the development of complex self-emulsifying formulations with sufficient solubilisation capacity for poorly water-soluble drugs upon oral administration can be more feasible when using experimental design.